Signal detection in a low signal-to-noise environment, such as signals recorded from fMRI or EEG, is often a daunting task. In this paper, we limit the definition of noise to events that are generated from a random process whereas signal is defined as events that are generated from a non-random process. Numerous statistics were used to detect these non-random signals that are "buried" in a noisy background. One of these statistical techniques is the CUSUM method in which the cumulative sum of the data sequence (in most cases, a time-series of data) is used as the statistical variable for detecting significant changes (deviations) from the noise level. Most traditional CUSUM statistical measures rely on the cumbersome CUSUM-chart method. Here, a horizontal V-mask is used to provide an envelope in which if the CUSUM curve crosses this V-mask as the mask slides along the CUSUMcurve, it sets an "alarm" as detection and resets the origin of the CUSUM curve. Thus the analysis is origin-dependent and time-dependent.
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The present paper introduces an alternate method, called CUSUM-slope [1] , in which the "slope" of the CUSUMcurve is used as an approximation of the discrete-timederivative of the CUSUM curve to provide time-independence and origin-independence of the analysis. Furthermore, a theoretical proof is provided to show the CUSUM-slope method essentially captures the movingaverage of the signal with the background noise removed (filtered) in the time-window within which the CUSUMslope is computed. Thus, the CUSUM-slope provides a simple detection method for not only extracting signal from noise, but also estimating signal duration and the times of signal onset (begin) and offset (end). A two-pass iterative procedure is also given to estimate the optimal time-window used in the CUSUM-slope analysis. The time-window variable can then be used as a criterion for detecting the stationarity of the signal (local vs. global stationarity) and the duration (extent) in which the signal may cease to exist during the detection period captured by the time-window length t.
